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mostly below poverty line. Coir Geotextile is an emerging 
product of coir industry. This is one of the non-traditional 
highly demanded and promising coir product with multi 
usages as eco-friendly, sustainable and substitutable product 
for many Bio- engineering and Civil Engineering and 
applications especially in Geotechnical Engineering.  
 
Coir geotextiles can be easily blended with man-made fibres 
and other natural fibres to get wide range of products. Its low 
cost makes it attractive for geotechnical applications. The 
major drawback is its biodegradability. However this very fact 
can be used to advantage in creating environmental friendly 
applications. The potential application areas of coir geotextile 
in civil engineering are erosion control, slope protection, 
embankments, wasteland development, road underlays, road 
edge drains, ground improvement, reinforcements etc. Studies 
conducted in geo-textiles have indicated that coir is better 
preferred, as compared to jute or other natural material owing 
to certain characteristics like durability, strength, hairy surface 
etc.. It enables vegetation to take root on the applied area thus 
making the bonding of the soil very strong. They are ideal for 
application on hill slopes, road and rail embankments [Beena, 
2010] 
 
PRODUCT RANGE  
 
                   Coir geo-textiles have been emerging as excellent 
media for soil bio-engineering applications in many parts of 
the world in the form of Meshes, Netting, Needle Felts & 
Pads, Erosion Control Blankets, Geo Rolls, Vegetation 
Fascines, Geo Cushions, Geo Beds, Anti-weed Blankets and 





Coir geotextiles finds application in a number of situations in 
geotechnical engineering practice. Coir geotextiles can be 
used as an overlay or interlay- the former protecting the 
surface from runoff and the later performing the functions of 
separation, reinforcement, filtration and drainage. Soil bio- 
engineering with coir geotextiles finds effective application in 
the following soil situations. 
• Separation application in unpaved roads, railways, 
parking and storage areas 
• Shore line stabilization 
• Storm water channels 
• Slope stabilization in railway and highway cuttings 
and embankments 
• Water course protection 
• Reinforcement of unpaved roads and temporary walls 
• Providing sub base layer in road pavement 
• Filtration in road drains and land reclamation 
• Mud wall reinforcement 
• Soil stabilization 






Unpaved roads are mainly low volume roads constructed in 
rural areas. The unsatisfactory performance of roads arises 
from main two factors. These are poor quality of subgrades 
and insufficient thickness and quality of sub base and base 
courses. All these factors can be mitigated by the use of coir 
geotextiles either alone or in conjunction with other products/ 
materials. In cohesion less soil lateral confinement by coir 
geotextiles will be able to improve the shear resistance and 
bearing capacity and consequently reduces the thickness of the 
pavement material. In cohesive soils adequate drainage of the 
subgrade can be created by depressing the water table by use 
of coir geotextile drains and hence enhanced bearing capacity. 
In very poor soil the use of coir geotextile composite blankets 
and strip drains can help in quickening consolidation of non-
expansive clays and reducing construction time of high 
embankments. Coir geotextiles can also be used in pavement 
layer to reduce thickness, increase fatigue resistance and 
reduce reflection cracking due to traffic. 
 
 
Embankment construction in poor soils 
 
The problem of construction of bunds in marshy areas is 
improvement of low shear strength of soil to support soil fill 
of required height. Coir geotextiles can be used both for 
foundation support and also in the fill particularly for filter 
and separation function so that erosion of the sides can be 
prevented. Coir fibres are effective in preventing failures due 
to reversal of pore pressures, through drainage without 
removal of soil particles. Also with the provision of 
reinforcements, the compaction of the side faces can be 





Retaining walls are conventionally built to withstand lateral 
pressure of soil fill through the action of gravity, which 
involves additional vertical force. This necessitates a strong 
foundation or large base width and hence costly. Coir 
geotextiles can be used in the fill itself so that no additional 
wall is required to resist the lateral pressure. This is 
particularly suited to walls having low height and foundation 
soil is weak. Hence larger heights with surcharge are not 
advisable to construction with coir geotextiles as the tensile 





These are drainage measures for subgrade soil to lower the 
water table to protect road formations without the use of 
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slotted pipes to take the collected water. Coir geotextiles with 
high transmittivity like needled felt with mesh core can be 
used in the place of pipes and thicker layers can be used to 





Construction of embankments foundation in soft and sensitive 
clays requires accelerated consolidation. Several methods such 
as sand drains, metal drains, geosynthetic PVDs etc. are used. 
Instead of this coir geotextiles can be used. Even if the coir 
decays, in course of time, the initial period helps in 




CASE STUDIES IN LITERATURE 
 
Though less in number compared to polymeric geotextiles, 
coir geo textiles have been tried for different civil engineering 
application. Few case studies reported in literature are 
described below (Ayyar et. al., 2002). 
 
 
Protection of mine waste dump in Goa 
 
All most all mines in Goa are facing the perennial problem of 
dumping of mine waste from iron ore mines. Since the density 
of these free dumped materials are very low, severe surface 
erosion takes place along the open mine waste dumps during 
the monsoon season and creates a lot of environmental 
problems in the surrounding area. Also the large gullies 
formed due to the rain can cause deep seated failure. In order 
to prevent the surface erosion and to increase the slope 
stability of the waste dumps, coir geotextiles were tried. 
Instead of the traditional method of planting acacia plants or 
cashew plants over a small cover of lateritic soil (which is 
scarce and to be transported), application of new generation 
coir erosion control blankets with special design features 
could be an effective alternative to provide solutions and 
speed up the vegetation process. 
   
Coir geotextiles used was a nonwoven type with medium thick 
polypropylene net on top and bottom and having a tensile 
strength of  3.5 kN/m. Wooden planks of 25 mm thick and 
having a length of more than 1000 mm were used to fix the 
geotextile in position. Length of the planks was so selected 
that it case to cut the probable slip circle at top and bottom 
region of the slope. The sites treated with the blankets are 
performing satisfactorily with stabilization of the slopes, 
controlling the soil loss, reduction in pollution and also in 
assisting establishment. 
 
Pullangode estate erosion control 
 
One of the successful stories of using coir fabrics to control 
the severe erosion of a slope of a rubber plantation area in 
Nilambur, Kerala has been reported by Rao and Balan (2000). 
An area of 583m2 (20x31) over a slope 49-660 of 50m length, 
which suffered severe erosion and the abandoned plantation in 
the preceding three decades with wide gullies presented an 
ideal area for the study. 
 
Two varieties of coir mattings manufactured by Aspinwall, 
H2M8 and H2M6 were used. Rolls of the coir matting were first 
anchored in the top trench and then unrolled along the slope. 
Overlaps of 15cm minimum between adjacent ones were 
given. Mild steel staples were used in a grid pattern of 2m 
spacing to anchor the matting to the ground. Coir ropes 20mm 
diameters were used to tie the coir matting in a criss cross 
pattern at 900 making a grid of 1m size.   
 
A highlight of this study is the fact that the soil protected is 
lateritic (with high acidity low pH) and peniseltum purpureum 
grass was adopted which is suitable for high elevations and 
steep slopes. Also it was noticed that coir mesh mattings of 




Accelerated construction of Calicut bypass 
 
A stretch of road in NH 17 bypass consists of road 
embankments running across paddy fields near Ramanattukara 
in Calicut. Embankments of upto 3.5m had to be constructed 
with top width of 12m on soil with very low shear strength 
and high compressibility. The natural water content of clay 
was close to liquid limit with undrained shear strength of 
6kPa. This meant that embankments of height more than 1.2m 
height could not be constructed without ground improvement. 
Acceleration of ground improvement was a key factor in the 
timely execution o construction.  
 
The method adopted was to install vertical drains of 25cm 
diameter at 2m c/c in a triangular pattern upto 5m depth. 
Crushed stone aggregate was used to fill the drain. The top of 
all drains were suitably covered to prevent clogging till the 
horizontal drainage blanket was laid. A drainage blanket of 
40mm crushed stone was spread and compacted to a thickness 
of 20 cm. A layer of nonwoven coir needle felt of   
1000gm/m2 was used to reinforce the blanket and confine it 
transversely and ends folded at the end of width, so that 
confinement and drainage were effective. Split bamboo strips 
placed transversely will also aid in the rigidity of the base. The 
construction was very effective in reducing the time for 
settlement shear strength improvement.  
 
 
Coir for erosion protection in Western countries 
 
Utilization of woven Coir Geotextiles for environmental 
protection has been reported by Schurholz [1991].  One of the 
cases is re-vegetation of a shoreline in Lake Bodensee which 
is a triangular border of Switzerland, Austria and Germany. 
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 Paper No. 6.12a              6 
(ii) Care should be taken to ensure that the coir geotextiles are 
not damaged or displaced.  
(iii) Filling should be done so that no machines or vehicles run 
on the geotextile. The construction traffic should not pass over 
the reinforcements before a minimum thickness of 150mm of 
fill has been placed.  





Some of the photographs for the field implementation are 
shown below. In actual field execution due to financial 
constrains of the project, only one layer of coir geotextile was 
provided and the bottom folded portion is folded back to the 
middle height of the filled earth with sufficient overlap of 2m. 
 
 









Fig.7. Geotextile layer over the subgrade
 





Fig.9. Fill over geotextile 
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Fig. 11. Roll of geotextile to be wrap around 




A brief review of coir geotextiles, its potentialities, 
advantages, application area has been presented here. The 
documented field studies in this area are very less though there 
is number of applications in this field, mainly due to the fact 
that these are employed in small scale applications. A few case 
studies available in literature is reviewed here.  
 
A case study of a farm road of 1.4km long, in which the author 
was the geotechnical consultant, is described in detail.  
It is observed that after 5 years of seasonal changes and traffic 
usage, the road remains pucca without any damage.  
  
 From these it can be observed that potentialities of coir 
geotextiles are very high and is not fully utilised for the 
advancement of geotechnical engineering. For that, a 
systematic study on these material, problem specific, is  
required both in laboratory and in field. Also specifications 




Author wishes to acknowledge the help and support rendered 
by the authorities of Kerala State Land Development 
Corporation, during the project implementation with a special 
mention to Sri. Bhaskaran. Also the assistance provided by the 
Laboratory technical assistants of Geotechnical Engineering 
Laboratory of School of Engineering, Cochin University of 





Ayyar, T. S. R., Nair, C. G. R and Nair, N. B. [2002]. 
“Comprehensive Reference Book on Coir Geotextiles”, Centre 
for Development of Coir Technology, Thiruvananthapuram, 
India. 
 
Babu, K. K. [2007]. “Utilization of Coir Geotextiles for 
unpaved roads and Embankments”, Ph. D. Thesis submitted to 
Cochin University of Science and Technology, Kochi, India. 
 
Beena, K. S. [1986]. “Bearing capacity of sand reinforced with 
coir rope”, M.Tech Thesis submitted to University of Kerala, 
India 
 
Beena, K.S [1993] “Studies on the settlement of reinforced 
sand in foundations”, PhD thesis submitted to Indian Institute 
of Technology, Madras. 
 
Beena K. S. [2006] “Technical guidance for fixing Coir 
Geotextiles for the construction of Farm Road” Report 
submitted to Kerala State Land Development Corporation, 
India 
 
Beena K. S. [2007] “Study on Use of Coir Bhoovastra in 
Pavements” Report submitted to Coir Board of India, Kochi, 
Kerala. 
 
Beena K. S and Babu K. K. [2008]. “Testing of coir geotextile 
drains for soft ground improvement”, Ground Improvement,, 
Vol.101, pp43-49. 
 
Beena K. S. [2010]. “Coir Geotextiles and Soil Improvement”, 
Directorate of Public Relations and Publications, Cochin 
University of Science and Technology, Kerala, India 
 
Rao, G.V and Balan, K (Eds) [2000] “Coir geotextiles: 
Emerging trends”, The Kerala State Coir Corporation Limited, 
Alappuzha, Kerala, India. 
 
Schurholz H, [1991]. “Use of Woven Coir Geotextiles in 
Europe”, Coir, Vol. XXXV, No. 2, 18-25.
